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GALILEO:  FINISHING  GEM AND MEETlNG  CASSlNI(7) 

Galiloo has  boon in ocbk about Jupitor sinw  Dowmbor of 1995. It i s  cuccontly completing  tho 
mcond  pham o f  tho Galiloo Extended Mission (GEM),  davotod to lowering  tho orbit’s  periapsis to 
anablo close flybys of Io intho Fall of 1999.  Duringthisphasa.  accomplishad  using  four  succassiv~ 
Callisto  flybys.  tho spacocrafr has boon sampling  tho Io plasma toms at progressively  lower  and 
lower  altitudos. If tho spacoccaf r  i s  still  operational following tho Io ancounters  the Project is 
proposing a n  oxtonsion o f  mission (subjoct to NASA approval)  with  tho  goal o f  conducting savocal 
moco  satollito  flybys  (with Europa. Io.  and  two  Ganymodo oncountocs) and  making  obmrvations 
during rho  Cassini  flyby  in  Ihcombor2000. Ponecaring  high anorgy radiation  (primarily a l e c o n s  
and  procons) i s  currently tho major risk factor limitingtho  oxpectod ducation o f  tho  mission.  Power 
and  propellant m-as aro  boliovod to be sufficient to opscato tho  spawcraft  into  2001. 

Thoro  ara two major offocts o f  radiation which arc) o f  conwcn: 
1.) Intadoconw with  spncacraft  and instrumont oloctronics  and rransors whilo  in  tho  high radi- 

ation anvironrnonr - Galiloo  sucwssfully opscatod its spaco physics instrumontation (but not the 
carnoto sensing package) and  complotod tho Proba mlay  and Jupiter ocbit inssrcion burn whila  in- 
side the  orbit o f  Io (5.9 Rj). recaiving -50 kcads of radiation  doso.  During tho primary mission 
and  tho  finr phale &GEM.  periapsss  altimdos havo baen typically -9 Rj oc highor. and  tho  do- 
on  each  pariapsis pass only -10 kcad. Radiation  offacts on  instcumontation  havo  gonorally bean 
in  tho cango planned for. and thoco have only  been a fow suspected radiation induced  probloms 
with inammonts oc spacecraft  systems.  Tho  remaining  orbits  in  GEM  will  bo  mor0  stressful  than 
tho bulk of tho orbital mission to date. but tho final  oncountacs with Io w i l l  still bo at significantly 
higher altirudos  than  during  JOI - resulting  in dorras on  124  and I25 of  -33-35 krads. 

2.) Long torm degradation duo totho build-up of cadiation damaga owor the  course  oftho  mission 
- Tho  offocts of long torm dosage build up am hardorto  estimate.  Tho o x p a a d  lifotimo of various 
components hava to bo astimatad by individual pacts tests and  analysis. Tho dosign cequimmant for 
tho p r i m  mission  was to survivo  a  total dose of  150 krad. This lovo l  was  reached  approximately 
at tho s tam of  GEM,  on  tho 12th  orbit.  with no confirmod  failuros of  systoms duo to radiation. 
Tho initial p h a a  of GEM,  E12-El9.  addad about 50% additional  dosago.  Tho  only dagradation 
observed  during  this  time as being likely due to radiation has  bmn biasas in tho output o f  tho  gyro 
units  (which  are  now  cornpsnsatad  on  aach orbit by sofrwaro  paramaton). To complcro GEM tho 
spawcraft  must  survivo  approximataly  another 150 krad (or  ono  pcima  mission  ‘bquivalont”). If 
tho  spawcraft i s  still  opecational  after  tho 25th ocbit. tho post GEM  mission has boon dosignod 
to roduw furrhor radiation accumulation during 2000 as much  as  possiblo - anothar 100 krads in 
four oncountors  (E26.  127. G28  and G29). bringing  tho  mission total to -475 kcads. Thom am 
numocous  uncertainties in ostimatos o f  cadiation uffocts. not  tho laaa of  which is that tho  Jovian 
anvironmont i s  known to be variable.  Howovar.  tho matus of tho spamccaft hoalth at tho midpoint 
o f  GEM suggaats a  raasonablo  proability for sucmsdul cornplotion of  GEM and soma post GEM 
oparat ions. 
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